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-8-71 ^71^ ^s^H <g#3-€ #e^l^ ^l^l^JL, ^r^}7] afll ^ 

A oM 7fll -S-^fl ^"§^1 ^*>7l ^71^; ^7] 

^7]2:<*IH AV^S. ^tLVo} -g-^ A>^ 7 > isj-^ ^-g-°-^ ^^*V7l ^1*1: ^12 ^-71 711 

2 -f-«fl ^"71 ^-g-<*H ^£l^ ^Sl^4 i2«]-7Hl ^1 JUtiVa 0.5L -f-fj- *l^-§-§: 

°H lA o V 2}-^7l7l ^th ^^711- ^ ^7l^ #71 Jl7l^ ^ #S)-^1 *1 ^ A o^^ ^ 

*1^7 ^l^, -8-71 ^71^ ^SfesL ^*>7l 7113 * #7l ^7^ 

^6 V fe, *fll ^^T, #3 ^712:, *fl2 3L7)^ <y^2 * 7fl3 H^Sl # 

*1» #4 ^Bl^^l ^-<^ tifl#§l-7l afl#^;# i^*Hr ^i*Hl 

sift ^ ^el ^ °1» ^l-g-ti- ^ ^el ^11^^. 
£ l 

SJtf *^ ^1*1, ^71^ nl^-g-, ^7)*$ v)$&, t}^ ^el 
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^i*Hl sltb *>^r ^ Hj-ig {APPARATUS AND METHOD FOR SEWAGE 

TREATMENT BY SELF-GRANULATED ACTIVATED SLUDGE} 



101 : ^7l^ 102: 7}^ ^7]S 

103: jL7l^ ^^-2}-^ 104, 109: mL*}7) 

105, 111: Jg = 106: *fll ^<£# 
107: 108: *\}2 

110: ^13 112: 



^ ^ °J ^-S-S ^sHU ^B^lS ^51^ ^ 3> ^oltf. 
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^ 1^7} ^ 7>^S. ^Slo] TflTi^ -^-7ll-ol ^7^31 -#7l ^l^H 

€ *l^-§-°fl ^T^^ AVS)- nj^^-ofl o^fl ^ ^ «.o] A> 

^-7ls, ^ ^e]^ ^al^sq- 

*lH^r T^^t T^^l %7]^9\ £3*1* #7l2fL -fr^l?! ^1, a o V 7] S-^^ ^e^)^- # 
7l &7}^3_ *H^1^ ^1 #7)2:1- -g-4 A l HV4*l-Cr]o]: ^jr , ^T^M 

*ih^ ^3*]# ^1 ^-^2<4 #7i2:» ^h?^ o] 3 ^ 

^IH ^"71 ^712 31 -^MiS^ Z]- 2^1 n]^# ^E-t #712^1^ 

£3*1* yV^A]^ nfl-g^l -^-Rr Dj^^-ol Z]- T^l^^fl^ oj^^Tll ^jt, o] *V 

°1^<H1 ^ 31^3?] Zl- ^-7j STdfS ^r^i^Tll tifl 

<y-g-^r wl-sq- Zj-^- ^EflS] ^#*>^<y ^ y^cq ^-Tfl^ °- 7fl^}-7l ^ 

*><^ i^*°l 7)1^51^ HE-Ifl- i^s} ^o.^ t}]^^- ^-g^ ^ 0357042^0)1^ 
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^I^S, A o V 7l cfl^nl^- ^-f~i=- ^ 0357042^^]^ ^7]# Tj^ #7l^ ( ^--B- ^ 

^3 ^l7f 7flAl^o^ oicf. Aj. 7 ] tfl^n]^- S-^ ^ ^] 0357042^^^ ^ ^7lS 

-8-^ A Ji7f ^M)*! S-7] aV-§-Soj] -#%MH^S. -^^-^H , °1 ^ ^3 

^4 AV 7 ] ^-§-2:^1 JHt)>7l^ m^i^l 9)-s\\ -g-^ #i7> 27i°lH 

^f-n- ^S. i^- , ^-71 iflo^fe ^^j-El ^ ^J-o) 7}.^ 3]- 

^*fl ^ A o V 5|- Dl^^-s. ^ ^ ^ h o >^o] 7flAlS|c>| olrf, ol^^V 

a o V 7 )o| m.^ -s.^ Hj-^o,] o]^ > o^V^s} ^^o] Ej-^^7) nfl^-ofl tfco] jjofl 

^E] Aj^ol 3glL&7fl Slcf. att, -S-^ ^bg-^H ^l^^-ol 

A o V S)-£l7l afl-g-ofl, ^71 -g-^ ^dti^f ^ ^fe #S]*1^ S^l^r -g-^ ^» 

-^lxr ^71^ nj^^-ol A^S^I E]o^ i ^q.o] al-o^o^ -fi-7l#, °] -g-^ 7]] 

7^ V T 5^ tifl°o^ ^ olcf. Zl^uf, ^"71 °1 ^ o^^Tg, -g-^ a]- 

^7> ^f*V i7|^ Jf-ft ol^s}-^ ^7]^ n]^^. ^7i*} 

^ **H, ^W^I *^ ifl^SJ «7l^ Dl^^s o,<^ # ;go. ^Tl^l^V, ^ 

£7} HCf HB>«. ^71^ D]A5^.n]-ol o.^^^ 7 | ufl^ofl ^7] ^ o] ^7^ u]^^- 
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£ #7l^ ^ 2.7]$ S^SHM -f^sH^ <9# %# 

#&|*H o}*V 1M# STd^HH -¥"8- *l>Sl-§- <a#3H^ ^7l^ 

*Qr*$2] ^^r, %7)<$ <y#5}-S, ^ #7lS ^ ^^S^ # 

*1» *>^r #*1# ^SRf-oll 

I^H^r #7l<4 ^ 7l#^ Hf^l* ^^>7l ^ ^"fr T^-t!: ^4, 

#71 cfltJ- 1 ?!^- *ll 0357042^^1 ^ ^ #*1*1 i7l# ^#2)-S ^ #71 5l7l# ^ 

#5|-2:Ofl ^7l» ^*>7l ^7lS ^7l# <^#2)-2:l- , Z]- 

vflo] ^ ^e^l# z}z}- <a#3-Al7l:a, ^1^#^ 014,^0] 4 <y#5^M &^°\) ^ 
01 0.0. Sj-oi^H ^. ^.g. sl^cf. 

^l^-s^-E-i -a-°gsi^ ^ti- ^bi^ ^ jh-^hi si 

^ AS ¥-fr D l^#-§- ^#^17171 ^7l# °g#Sl-2: - #71 ^7l# ^#S}-2:^ 

H^7l* if-^fe - ; #71 ^§7i# <y#s}-soiH og#si-^ £3*1^ *H^s}:ei, #-§-^* 

^r**>7l *fll #71 afll ^^r* #^°->Hl #4i« ^^>7l 7> 

^ ^7l^; #7l ^M^oflAi ^}it ^*>oj- -g-^ #^7> 1^ ^r-§-^^: ^ 

*V A2 #71 ^12 ^^-g- -f-Sfl #71 ^-g-^o] ^Hl^4 JH0V7HI jutiV 
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S.^}^ - ; #7l s.7)$ -g^i^ ^#3-^ £3*1^ *H^}-n, #-S-<ai* #7l ^ 

71^ S3 #3*2:3. ti>^*>7l fl* *H3 ^ #7l ^7l# SJ#^. ^fll *r^, #3 #7] 

2, ^2 Jl 71^ <g#s*2: ^13 «2}^£q ti}-^ 

afl#^7i £t^}^ «a# »# £*h*h ^ ^ 

#7HH Tfll #7] ^7l# ^#5*2:^ ##4 #7] ^ ^7122} 

*>JL, #7] Z\}2 ^#£r #71 7)3,0) ^c]-4 a o V 7 ] Jr 7 )^ <S#2}22l S^-Sr 

M*}*}, #71 XI3 #71 S.7)$ ^#31-2:^ ##4 #71 %7}$ ^#Sj-2^ 

^^Rr 3°1 aV^^JL, S.^ a o V 7 ] ^3 # 7 j ^Vs^ofl*) ^71^ <y#3* 

#71 ^71^ V^^r -fr^ -fr^-g. 2i^Z}7} #n #71 °J#3)-2^ 

*>^1 cl ^ $1^. 5Eth <4€- ^e] #*HH, #7l 3!r 

712 01 ^1 #4l« ^*>7l ^SflAl^ a o V 7 ] ^71^1 ^-o) A>^ ^ ^ 

St!" £ ^Sr, 5-1^-S.^-Ei ^71^ «a#^-SSl 5}cfo S -fi-^Sjif- ^.cj g:^ 
^# JH^7lS jai&SH JfL-fr ^-g-g- ^#3**1 ^711; #71 ^7l# ^#5*2^1^ 

£ ^1^1^, #^^# *U ^^-i: -§-*ll ^ #7l2S. ^#*Hr #7fl; #7l 

2r7)^5L ^£ #-§^1 ^}it ^#*Hr ^7^1; #71 ?_V^ S.7l2oflAi ^^-Hlo> -g-^ 

#^7f 5£5)-^ ^-8-°-^ *fl2 **ti S7l^ <y#2(-3:^ ^>^O.S ^711; #71 

5L7l^ #2l-2S. ^^21 Aj- 7 ] --g-ojj^. Jj7ti]- 7 1 S JUtiVsH «- o. o]^-.^. olAj-5). Al 71^ ^-Tfl 
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; #7l JL7l# <a#Sj-acfl^ <g#s^ ^l^l^Jl, #f-<^ X13 ^*#-g- #^fl #71 

^7l# <y <&**H=- cJ-Tll; ^ #71 ^7l# ^#2*2, XI 1 7_V^ ^2, X12 

T^, 517l# <y#2}-2 ^ XI 3 ^r&&2\ <£&2] #*1* tiV^-^H ^Bl^ #^# 

afl#*M: **fl wfl#§>^ ^Tfl ;* i^SHr <8# ## ^*H1 *>^r ^3 w o v, ?Hl ^tb 53 

£ 1^1 4€- #71 <a# %# ^&1*H Z}^ m\ #*H1 ixj-aig, #7] XU ^ 

^ #71 ^7l# <3#^-2:Sl #^3f #7l 7_V^ ^712:31 ^^JI, #7l Xl2 

#71 ^71^31 ^cJ-aZl- #7l ^7l# ^#5)-^ ^SH, #7] Xl3 # 

71 3l7l# ^#S}-S5l #^rSf #71 ^7l# <^#5}-2:£l ^t^g- o^^H ^ ofl o) # cq -^S. 

* -fr£*Hr 7 A°] °H #71 XI 3 ^HSf ^ai^ #71 ^7l# <y#2}- 

2*1H ^71^ <g #2)- 2:5. iH^^r #^3 -B-^-i- 2^5^ $o] W>^^, 5tV, 

#71 <qjjL S jfEl ^7l# <^#s}-2^ ^JliS. -^-^El^ -fh«a -a-^i Aj-g-^ol 

#&|*H S1*V ^ ^g] #^1^, ol^-*V ^ ^ «j-^cHl cflisfl #^>X] ^^*V 

Cf. *>7l 51^ £ XlW^ 3£r -& ^ 7l^fl€ ^> 

^ y>^-o. S g$ £ ^ol 7>^*Vcf. 

£l£r £ t^l 4^" ## £3*13 0 U#5l-» ^t^^S *>^« ^Sl^ 
#*1# S^l^T S^olt}. 

71^ ^712(102)0)1^-1 ^^EflA^(107) #^ ^ #^^«-Ei ^-7l# -g-^ 

#^71- 15)- #Hflo] ^-g-oHol S7l# °J #21-2(103)5 ^-f, #71 ^-g-<*{2] Jl-§-°1] ^ 
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tb ^1 -*7l 3L7HJ <^S|-2:(103) iaa]:7l(109)ofl 

<g^>6fl 7>Sfl^]7l] S^aL, ojofl o^fl ^- 7 1 ^ ^e^j °J 7>1-^ A-^ ff^H ^ 
€^ #*H1 ^fl <g#aJ-^Cj-. OH 4V 7 ] S7l^ °^^-2}-2:(103)^ -g-^ ^>4l7> ^f^V 

^-g-<*Hl o^gfl £7]^ ^ o. s S^sjJl, -g-^ *hh« (electron acceptor )S o] 

-§-*Rr -B-711- ^]7i D]^^- ^ ^ ^ w. A>5j. nl^^-o] Aj-7l ^Sfl 

<E}cf. ol<4 ^o] ^-71 JL7^ <g#3j-a(103)3 2L7}s§ S^^Hl^l -fi-711- ^7^ 

#£r -8-71 ^Vsl-Al ^ ^T^l^, #2}- n)^^-^ ^ ^ofl ^-0.5) 6\ ol^ <g- 

S.qo|-^ ^(NH 4 + ) -f-^g- ^^(N0 3 _ ) a^- oj-^AV^ ^(N0 2 -)3. 7] 7l ufi-g-ofl 

°1» ^ ^1"^ ^rf^l -g-^ ^S. ^*>7fl ^4. CCfe|Ai , AV 7 j ^Xj-^ ^ rr^ o> 

7i)*^SRr H>^*>cf. ^sfl^l if-fj- ^y£o\)*] ^± ^s|-§-^- ^7l§>7l ^flA^ 

^E^lfif ^oflo] ^-i- ti>^^>^x)n> ( -g- yj-^o,} ^jh^ ^ 7 ]^ ^5^(103) 

M, A o V 7l^ *&I*H1 *^*Rr -fi-711- *\}7] £ ^ ^£ 

^-71 JL7^ ^^S(103)^ #-§^# tiV^m nfloflfe ^5.(111)# Af-g-*}c^ ^7]^ «a 
#3*-a( 101)3. #^1 Jr^o] ^=.Alol tbcf. ojitfl, p}§7MS ^H(105H1 

£\n ^-7i ^71^ °j ^-sis(ioi)^ -fi-«asife -fi-«a 0.^1 s. 

71^ SJ^2:(103)S1 tf-f-^S} -fi-^* ^71 ^H(111)S S^t-Vcf. oj^tb ^-W^^l ^rel 

-*7l %7]s$ <a^2:(101) ^^1 ja«V7l(104)«*fl ^tb ^"7] ^^2: 
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(101) tfl£] #5-^Hl 7>«fl^l7fl 51^, <#7]S>\ 3L7}^ ^ 2^(103) *\] *\ Q £o] ti> 

o. ^ ^^-ofl filsfl ^e^]7> ^^^cf. 

A oM ^71^ «g#3te&(101)3. -fr^fe -8-71 JL7^ «a^2:(103)^ # 
71 17]^ ^S^C 103)^*1 ^-#2^ ^^#°fl -g"^ ^>4l7> tflJfg- i£S]oj A]-^ ^5= 

7> ^EflolJi, Hl^r, S}^ <*M -B-711-oll <2}*fl SL«3Sl<H -g"^ ^± 2.^5.7} nfl^- 

^ ^o]t|-. o]e^ z}^- £ ^7l^ <g#Sj-a(i03)3 tff-^M ^71^ 

^^-S)-S(lOl)^^ ^7^3} 2:^ 5) 31 , ^"71 ^71^ <a^2:(101) ^ Jf-fr 

jSLl&SH ^j^cf. ojnfl Aj- 7 j Hi *]7] nl^l-o. ^xj.^ ^ £ ^ o>^a>^ 

°fl "t-n-Sl^ H^P3 ^ oj-^^ ^it ^-g-*fl (electron acceptor )S *}:n, 

-8-71 -fi-<g <5Hr°fl f-frsqol -B-71 E_l^^-fr <#^7> ^-^^1 (proton donor )5L *H A o v 7l ^ 

^ ^ °>^^ iit 7}i(N 2 )JL ^^A]^ ^T^JI, #71 ^7] 

^T^ %7)<% 2i#9l <#7] *^ #3*13 ^fl-^H -f^f^^M, ^ *^ ^2-1*1 tfl-?- 

c l^#°fl^ -§-#5]^ -g-Sfl^ ^4 -rr°J ^r^Ml f-^-Sl^ <*] Hi ^7] ^3 °d 

A ^7l ^7l^ ^^5rS(101)<Hl ^l^-*} 1 ^ AV 7 ] j. 7 ]^ ^3S}-^(103HH ^i 

Al2)-#ol t^sfsl ^71^ ^^-^(lOl)^ ^<*\ ^ -8-71 -B-«y *>^ofl f-B-5loj olo] olo] 

^171^ ^71^ «a^2:(101)Sl ^^^r ^ ofl ' ^ CfA] ^ 7 J-^ ^ 7 1^(102)S. -fr^^Jl 
, ^7l^(102)ofl^ ^-71 » %7}S§ 
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^3^(101)^ rfA] 3L7}^ oj^S(103)S -B-^Sl^, #7} 2L7)^ <Q ^2:(103) 

^7] <£^i& Q£\ ^ ^V^ofl tc]-^ «7l^ ^#51-2: (101), 1}% #71^(102) 

^ 17]^ ^^2}-2:(103)^ 4}B1B\ ^11- ^-7l#, ^ ^ <?]ol ^7^ ^ 

*\^2) A o v-cfl^. jr 7l ^ <yA o Vs). S ( 10 3)^ «tt#^(112)^- -f-^fl «fl#€4. 



<25> X\ ofl 

*>i, ^H* A]~g-*}a} Aj-7) ^ 7 ]^ ^Aj-Sj-^ofl -^oj Al ^c|. o] ^71^ 

2^ 2a]# ^l^A]^ ^ ^e^i* o^vj^}-^ <£^n& ^e^ji- afls]^ ^ 7 1^ 

^^S^ Aj.-ofl.g. 7i^| #7)2:^1^ 30^-^r ^7} J^SSt ±-5Lo\] SL^}^ ^ S 

^-711- ^, ^1^5. 5171^ ^^^H 4^1 IS] 

^S]*>^^. °l«fl ^7) %7}^ <$^2~SH- 3L7}*$ <$^2^o\] *£*]£\6] Sl^ &»}7}<!] 

S.^- 5~10rpm°l S)S.^ S^JL, #7] 7_>^ %-7]2i«\]*\ 4V 7l jL7l^ ^ 
€ ^ ^^C33 ^})£r 30~40m7m J .d7l- s)sm *\3X^. #7l Jl7H 

HV^. ^-A]^ f>}^ 200 « ^ *>^# ^2]5}«Cf. ^. ^Aj^ollA^ Aj-7] Ol-g-^ W>Sf 
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<27> alia 

<28> n}RVoj^- ^-^^ all 0357042 iL<Hl aj-e} ^ ^.712: ^ ^ ^ «h§-2(^ tLefl<?l 

£t^- ?1*1 ^-g-)^ ^l^oL, 71 2?i€: ^71 £ 4JaH]<4 

<29> ^ Tg}-Tgo] ^Al^ g| ^Al^ol] nj-sq- -n-7l#, ^di ^ 7l 2A}tr ^ 

<so> is. n 







COD 


BOD 




TKN 


NO3-N 


T-N 


T-P 




(mg/« ) 


350 


168 


120 


39 


1 


40 


8 


(mg/« ) 


18 


10 


2 


1 


2 


3 


0.5 


(%) 


95 


94 


98 


97 




93 


94 




0.014 
(mg/« ) 


350 


168 


120 


39 


1 


40 


8 


(mg/« ) 


25 


15 


5 


5 


12 


17 


2.5 


(%) 


93 


91 


96 


90 




58 


69 



[5. f 1 , COD^ zH-^z* .2. ^P-sK chemical oxygen demand), BOD^ x\-±_ 

^(biological oxygen demand), SS^ -¥"8- #^ (suspended solids), TKN£- %■ ^4i(total 
kjeldahl nitrogen), N0 3 -N^r *J^<g T-N^r # ^i(total nitrogen), T-P-^r %- 91 

(total phosphorus )# M-e^] 
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SH ^-ol, £ *Vt^ ^Al^l- n}e}. 5^1- ^E]*V ^-f ^ tils AjX|afl 

# tcfef ^^*V ^ s.^ COD, BOD ^ SS -FMl- ^5] °ti-^ -f^r*}^. 

^M-, T-N ^ T-P^ ^B] iL^rS. ^ o]^ ^71 ^£1- aljagfl H^iifl, ^a^H 

o^^a^ z|z]- 58% ^ 69%^ ^e] q-E^&jLM-, ^)^}6\] ^ 93% 

^ 94%sq 3I-f-*l *]el S^r-g- q-Ej-ifl&cK oje^v ^o]^, ajjii ^a^s] ^ 

^ 91 -f ^f^l^M nfl-g-ofl, ^ o]o) ^ ajj^jg 7jO^ sj-oV^ 

^*>^, JL7l^ «?3^2:6fl ^ 7 >5L ^71^ ojAj-g^-g. -g^^jL, A S°lH 
°tJ ^*l*r ncfls. ^-Jl ^ofl -g-sfl^ ^£-*> a>4 3.2.3.^ , *]7l^ 

S^<M ^ ^1>| ^ o] ^ Dl^^-o] O-^j^ trjL ^ ^ o]o| ^ j L ^- 
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1] 

- ; 

tL ■ 

2 

A o V 7l *fl2 -§-*fl ^-71 ^-g-^oj ^51^ ^3^4 JHWV7H1 jS^^S. Jf- 

-n- D l^#* ^^^17171 JL7l^ <g#Steb - ^-71 S7l^ ^tfS^fe m«]:7ll- S.^-*Hr 

- ; 

#7l 3L7l>§ ^S^H < a^€ ^3*1 *r ^l^KH, a o V 7] ^ 7l ^ 

^*>7l ^13 ^#^r; 31 

A o V 7l ^71^ <y^-3}-S, afll #7lS, ^12 JL7^ SJtfS^ £ *fl3 

^^21 ^1# ti>4 ^Sl^^l ^-f-^ *m*}7] afl#^; 

* if^fe *^ ^e-^Hl ^tb ^e) . 
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1$^* 2] 

#7) *fll #7l ^71^ ^V^o) ^>7l #7] 2:^1 *)-c^g- <g^*> 

J!, #71 ^2 <^*fc#£ #71 #3 ^7)2:S] *>^4 Aj-7] -£7^ o^gj.^ ; 

#7] ^13 #71 ^7l# <y#2}-2£l ##-4 ^7)^ ol^V^o] ^.g. o^^^ 

#*1. 

[*<^# 3] 

*fl2*<Hl &<>H, 

#71 ^13 #7l 3171 # o g#Sj-2:OflA^ ^7l# °J #2^2:5. #-§-*» 2} -fr 

#*1 . 
[^T 1 * 4] 

#71 ^71^ <^#S1-S^ ZL *KH1, #71 &7}^ «g #S}-2:5. -R^^TT -R-«g -f}" 
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[^T 1 * 5] 



[^^% 6] 

<U^2i2] *}t£<L3. -fr^fe- 3L^r iH^lS. ill 

H_v^<^ Jf-B- o]^## <a#3M?lfe #7ll; 

#3 ^7}2iS. ^?>}±= #X1; 

A oM ^ ^-71 2: oil ^ A x}it ^^-^^> -§-^ <i+di7> £5f^ ^-§-<^ Xl2 ^3^-§- * 
*fl S7l^ <a^S^ ^SRr #7)1; 

^-71 ^71^ SKl-SJ-SS ^-71 ^r-g-^-i- J5LWV71S SaVSH ^tt *H#^§: 

A o v 7i 3i7i^ ^s^h <y^sHa #2-^1^ xi^kh, ^^-a- xi3 ^*#-a- j§-n 

^tl: #-§^* **fl #711; 
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1- It^r *^ ^ ^e) ^U. 
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[3^8" 7] 

A cM *fl3 -*7l 3L7]<% <Q^Si^ ^7l^ ^^S^ <£7Jf?H 



[3^8- 8] 

A o V 7l 7113 ^#£r ^HSf ^7} A>-8-*><^ ^7l S7l^ <a#3J-2: 



9] 
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^} 
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